Cirrhosis of the liver is a major killer of young children in India. It has a characteristic clinical (Achar, Raju, and Sriramachari, 1960) and histopathological (Liver Disease Subcommittee, 1955) picture. Epidemiological data (Achar et al., 1960; Chawla et al., 1973 ) and evolution of histomorphological changes (Aikat and Srivastava, 1956) suggest an important pathogenetic role of hepatitislike illness. Hepatitis B surface antigen (HBsAg, Australia antigen, hepatitis-associated antigen) is detected in a significant proportion of affected children (Chandra, 1970) and may persist in the serum, other body fluids, and excretions for weeks and months, suggesting a failure of lymphocytemediated immunity to eliminate the virus. There is mild to moderate impairment of cellular immunity, as judged by cutaneous delayed hypersensitivity to common antigens and lymphocyte transformation response to phytohaemagglutinin (PHA) (Chandra, et al., 1972) Lymphocytes of children convalescing from HBsAg-positive hepatitis showed a significant (P <0 01) increase in DNA synthesis when cultured in the presence of HBsAg (Table) . This was corroborated by examination of cell morphology to detect lymphoblasts. Cells of healthy controls negative for HBsAg and anti-HBs, and cells of HBsAg-positive cirrhotic patients did not have increased 3H-thymidine incorporation on stimulation with the antigen. With PHA, the lymphocyte transformation response was comparable in control and hepatitis groups, and slightly but significantly reduced (P <0 -05) in cirrhosis.
Leucocytes of convalescent patients with hepatitis had significant (P <0 01) inhibition of migration in the presence of HBsAg (Table) . The migration of cells obtained from cirrhotics was comparable to that of controls, confirming the lack of a state of hypersensitivity to HBsAg in each of the groups.
Discussion
The consequences of contact with material containing HBsAg are variable, from the asymptomatic to the fulminant (Dudley, Fox and Sherlock, 1971; Chandra, 1974a) Anderson, 1973) found that blast transformation of lymphocytes occurred in patients with serum hepatitis. Recently in vivo and in vitro delayed hypersensitivity to purified HBsAg has been shown in chimpanzees (Ibrahim, Vyas, and Prince, 1974) and in man (Ibrahim, Vyas, and Perkins, 1975 (79) (80) (81) (82) (83) (84) (85) (86) (87) (88) (89) (90) (91) (92) (93) (94) (95) (96) patients at some stage of their illness. There was no significant increase in spontaneous release of migration inhibition factor (MIF) from lymphocytes of patients, so the lack of augmentation of the response with HBsAg is not a likely result of lymphocyte stimulation in vivo. The absence of increased DNA synthesis in unstimulated cultures lends support to this explanation. The lymphocyte DNA synthesis in response to PHA was only mildly impaired in Indian childhood cirrhosis, which may be the result of changes in the metabolic milieu and inanition associated with a serious illness, and excludes a marked general depression of cellular immunity. It is likely that the lack of lymphocyte immune response to HBsAg in such patients permits persistence of antigenaemia and continued progressive liver cell damage. An analogous situation is seen in patients with generalized necrotic vaccinia after smallpox immunization, in whom there may be a failure to develop delayed hypersensitivity to the virus, dissociated from antibody synthesizing capacity and cellular response to other agents (Fulginiti, et al., 1966) .
Three patients, who were sibs of previously confirmed cases of Indian childhood cirrhosis, had been tested and found to be negative for HBsAg and anti-HBs before the onset of symptoms. This would make it unlikely that the lack of immune response was due to the phenomenon of tolerance seen in asymptomatic HBsAg carriers (Yeung Laiwah et al., 1973) , especially in those who acquire the infection early in postnatal life (R. K. Chandra, unpublished data).
The immunological abnormality in Indian childhood cirrhosis may well be determined genetically since the disease has a peculiar geographical distribution. There is a familial aggregation of cases (Achar et al., 1960) , abnormal dermatoglyphs (Chandra, 1969) and the segregation ratio on genealogical analysis suggests inheritance on an autosomal recessive basis (Chandra, 1974b) . The concept of a particular genetic soil predisposing to persistent virus infection is new but logical. The capacity to mount a T (thymus-dependent) cell response to certain defined antigens is controlled genetically in some animals, the ability to respond being transmitted as a single mendelian autosomal characteristic. These genes have been named the Ir (immune response) genes, and are linked to the loci bearing the principal transplantation antigens or those governing reactivity in the mixed lymphocyte reaction.
It is suggested that Indian childhood cirrhosis may develop from infection with hepatitis B virus in a genetically predisposed infant, and that failure to mount an adequate immune response results in persistent antigenaemia, progressive liver cell necrosis, and death. Most of the biochemical and immunological abnormalities described in the syndrome (Chandra 1968 (Chandra , 1970 (Chandra , 1974b Chandra et al., 1972) are epiphenomena or the consequence of liver injury rather than the cause of it.
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